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Claim s 1-42, as of October 22, 2002 (Date of Supplemental Response to First Office 
Action after RCE), 

1 . A charge pump, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coubled to the plurality of phase generators; 

first and second main pump capacitors Lupled to the plurahty of phase generators, and 
the first and second preboot capacitors, respectwely; 

first and second pre-boot pre-charge cap icitors coupled to the first and second preboot 
capacitors; and 

first and second gating devices coupled t ) the first and second main pump capacitors, 
respectively. | 



A charge pump, comprising: 
a plurality of phase generators; 
first and second preboot capacitors coupl 



d to the plurality of phase generators; 



first and second main pump capacitors coupled to the plurahty of phase generators, and 
the first and second preboot capacitors, respectively; and 

first and second gating devices coupled tofthe first and second main pump capacitors, 
respectively, \ 

wherein the first and second main pump capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors during the first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
plurality of phase generators during the first and second phases, respectively, wherein the second 
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predetennined level is moves to a third predetenr ined level in response to the plurality of phase 
generators during the first and second phases, res )ectively, and wherein, the third predetermined 



level is dumped to the first and second gating de^ 
respectively. 



ices, during the first and second phases, 



3. A charge pump, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coupl sd to the plurality of phase generators; 

first and second main pump capacitors coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; 

first and second pre-boot pre-charge cap icitors coupled to the first and second preboot 
capacitors; 

first and second gating devices coupled i o the first and second main pump capacitors, 
respectively; and 

wherein the first and second main pump [capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors (Luring the first and second phases, respectively, 
wherein the first predetermined level moves to a second predetennined level in response to the 
plurality of phase generators during the first and second phases, respectively, wherein the second 
predetermined level is moved to a third predetennined level in response to the plurality of phase 
generators during the first and second phases, respectively, and wherein the third predetermined 
level is dumped to the first and second gating devices, during the first ajid second phases, 
respectively. 

4, The charge pump of claim 3, wherein the murality of phase generators comprises: 
a primary phase generator; 

a secondary phase generator coupled to the t)rimaTy phase generator, 
first and second preboot capacitors coupled lo the primary phase generator; and 
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jRrst £iiid second main pump c^acitors coupjed to the secondary phase generator, and tlie 
first and second preboot capacitors, respectively. 

5 . A charge pump, comprising: 

an oscillator to generate a first and a secona phase during a phase cycle; 
a primary phase generator coupled to the c&cillator, 
a secondary phase generator coupled to the primary phase generator, 
first and second preboot capacitors couph d to the primary phase generator; 
first and second main pump capacitors co ipled to the secondary phase generator, and the 

first and second preboot capacitors, respectively; 

first and second pre-boot pre-charge capa ::itors coupled to the first and second preboot 

capacitors; 

first and second gating devices coupled ti ) the first and second main pump capacitors, 
respectively; and I 

wherein the first and second main pump Lapacitors arc prebooted to a first predetermined 
level by tlie first and second preboot capacitors duiing the first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
primary phase generator during the first and second phases, respectively, wherein the second 
predetermined level is moved to a third predetermined level in response to the secondary phase 
generator during the first and second phases, relpectively, and wherein tlie third predetermmed 
level is dumped to the first and second gating devices, during the fibrst and second phases, 
respectively. j 

i 

6. The charge pump of clahn 5, further including a power source, wherein the power source 
includes an output voltage approximately in the* range of about 1 to 2.5 volts. 
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7. The charge pmnp of claim 5, wherein the prti-naiy phase generator comprises: 

an inverter, coupled to the oscillator to recdive an input signal from the oscillator based 
on the phase cycle and providing output signals wltich are 1 80 degrees out of phase; and 

cross coupled gates coupled to the inverterJto receive the output signals from the inverter 
and ou^utting signals that are non-overlapping and crossing around high points of their signals 
during the first and second phases, respectively, and further outputting signals that are non- 
overlapping and crossing around low points of tJeir signals during the first and second phases, 
respectively. 

8, The charge pump of claim 5, wherein the secondary phase generator 
comprises a delay circuit coupled to the primaiyjphase generator, including an input receivmg 

signals that are non-overlapping and crossing around high points of then: signals from the 

I 

primary phase generator, and providing an output signal having a predetermined delay from the 
input signal. 



9. The charge pump of claim 8, wherein the predetermined delay is approximately in the 
range of about 10 to 30 nanoseconds. 

10. The charge pump of claim 8, wherein ttie first and second prehoot 

capacitors are coupled to the primary phase generator to receive input signals that are non- 

i 

overlapping and crossing around high points and low points of their signals, and provide an 
output signal to preboot the first and second main capacitors to a first predetemiined level during 
the first and second phases, respectively. 

1 1. The charge pump of claim 10, wherein the first predetermined level is approximately in 
the range of about 1 to 5 volts, 

i 
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12. The charge pump of claim 10, further coinprisiTig fii^t and second precharge capacitors 
coupled to the primary phase generator aDd the irst and second main piimp capacitors, 
respectively, includuig an input receiving the agnals that are non-overlapping and crossing 
around high points of their signals and providing an output signal to precharge the first and 
second main capacitors to a second predetemiped level during the first and second phases, 
respectively. 

13. The charge pump of claim 12, wherei^ the second predetenmned level is approximately 
in the range of about 1 to 5 volts. 



14, The charge pump of claim 12, wherei ) 
comprising transistors to precharge the first ^d 



the first and second precharge capacitors further 
second precharge capacitors. 



15. The charge pump of claim 14, wherei □ the first and second main pump capacitors coupled 
to the secondary phase generator, and the firj I and second precharge capacitors, respectively, 
including an input receiving the delayed sign al from the secondary phase generator to move the 
second predetermined level to a tlnrd predet( rmined level, and dumping an output during the first 
and second phases, respectively. 

16. The charge pump of claim 1 5, wherem the third predetermined level is approximately in 
the range of about 1 to 5 volts. 

17. The charge pump of claim 15, wherein the first and second gating devices coupled to the 

\ 

first and second main pump capacitors, including an input receiving the dumped signal from the 
first and second main pump capacitors and In output outputting a charge to an external load. 
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18. The charge pump of claim 15, wherein 
about 1.5 to 5 volts. 



the outputting charge is approximately in range of 



19, A charge pump, comprising; 

an oscillator to generate a first and a S' !Cond phase during a phase cycle; 

a primary phase generator coupled to he oscillator; 

a secondary phase generator coupled 1 o the primary phase generator; 

first and second preboot capacitors co ipled to the primary phase generator; 

first and second main pump capacitors coupled to the secondary phase generator, and the 
first and second preboot capacitors, respectively; 

first dj)d second pre-boot pre-charge capacitors coupled to the first and second preboot 
capacitors; 

first and second gating devices couple d to the first and second main pump capacitors, 
respectively; and 

wherein the first and second main purnp capacitors are prebooted to a first predetermined 

to 5 volts by the first and second pi-eboot 
:espectively, wherein the first predetermined level 
■oximately in the range of about 1 to 5 volts in 
response to die primary phase generator durinj ; the first and second phases, respectively, wherein 
the second predetermined level is moved to a t lird predetermined level of approximately in the 



level of approximately in the range of about 1 
capacitors during the first and second phases, 
moves to a second predetermined level of app: 



range of about 1 to 1,5 volts in response to the 



secondary phase generator during the first and 



second phases, respectively, and wherein the H ird predetermined level is dumped to the first and 
second gating devices, during the first and second phases, respectively. 



20. A charge pump, comprising: 

an oscillator to generate a first and a second phase during a phase cycle; 
a primary phase generator coupled to the^scillator fiirther includes; 
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an inverter, coupled to the oscillator to receive an input signal from tlie oscillator 
based on tlie phase cycle and providing output signals which are 1 80 degrees out of 
phase; and | 

cross coupled gates coupled to thl inverter to receive the output signals from the 
inverter and outputting signals that are n* in-overlapping and crossing around high points 
of their signals during the first and seconi phases, respectively, and further outputb'ng 
signals that are non-overlapping and crossing around low points of their signals during 
the first and second phases, respectively 

a secondary phase generator coupled to i he primary phase generator receives the signals 
that are non-overlapping and crossing around hi gh points of their signals from the primary phase 
generator; 

first and second preboot capacitors coupled to the primary phase generator receives the 
signals that non-overlapping and crossing arour d high points and low points of their signals fix)m 
the primary phase generator; 

first and second main pump capacitors coupled to the secondary phase generator, and the 
first and second preboot capacitors, respectively; . 



first and second pre-boot pre-charge capacitors coupled to the first and second preboot 
capacitors; | 

first and second gating devices coupled to the first and second main pump capacitors, 

respectively; and I 

\ 

wherein tlie first and second main pumptcapacitors are prebooted to a first predetermined 

1 

level by the first and second preboot capacitors during the first and second phases, respectively, 
wherein the first pre<ieteTmined level moves to a second predetermined level in response to the 
primary phase generator during the first and second phases, respectively, wherein the second 
predetermined level is moved to a third predetermined level in response to the secondary phase 
generator during the first and second phases, respectively, and wherein the third predetexmined 
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level is dumped to the first and second gating devices, during tiie first and second phases, 
respectively. I 




2 1 . (Once Amended) A charge pump, comprising: 

an oscillator to generate a first and a second phase during a pJfase cycle; 
first and second primary phase generators coupled to the oscillator; 
first and second secondary phase generators coupled to the first and second primary phase 
generators, respectively; / 

first and second preboot capacitors coupled to the adi and second primary phase 
generators, respectively; / 

a first main pump capacitor coupled to the first secondary phase generator, and the first 
preboot capacitor; / 

a second main pump capacitor coupled to the^econd secondary phase generator, and the 
cond preboot capacitor; ^ 

a first and second p-channel gates coupled to the first and second main pump capacitors, 
respectively; / 

wherein the first main pump capacitor/is prebooted to a first pre-determined level by the 
first preboot capacitor during the first phase/wherein the first pre-detennined level moves to a 
second pre-detennined level during the s^nd phase in response to the first primary phase 
generator, wherein the second predetermined level moves to a third predetermined level in 



response to the first secondary phase generator, and wherein the third predetennined level 
dumped to a first p-channel gate daring the first phase; and 



wherein the second main pump capacitor is prebooted to a first pre-determined level by 
the second preboot capacitor during the second phase, wherein the first predetermined level 
moves to a second pre-determin&a level during the first phase in response to the second primary 
phase generator, wherem the second predetermined level moves to a third predetermined level in 
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^ response to the second secondary phase generator, jpd wherein the third predetermined level 



, ... . 

\i dumped to a second p-channel gate during the second phase. 



22. A charge pump circuit, comprising : 

a phase generator to generate a firs t and a second phase during a phase cycle; 

a piimary phase generator, couplec . to the phase generator, wherein the primary phase 
generator includes a first and a second ph^e generator to generate a first and a second phase 
signal that are non-overlapping and crossing each other substantially around their Wgh points 
during tlie phase cycle, wherein the primary phase generator further generates a third and a fourth 
phase signal that are non-overlapping and orossing around their low points during the phase 
cycle, and wherein the primary phase genei^tor further generates a seventh and a eighth phase 
signal; " 

a secondary phase generator, coaplefl to the primary phase generator, wherein the 
secondary phase generator includes a first arcd a second secondary phase generator to generate a 
fifth and sixth phase signal similar to first ana second phase signal, and including a 
predetermined delay from the first and second phase signal; 

a first and a second main energy storing device; 

a first and a second pre-boo$ting stageacoupled to the first and second primary phase 
generators respectively, wherein the first and se|cond pre-boosting stages boosts the first and 
second main energy storing devices to a first predetermined boost level during the first and 
second phases respectively; and \ 

a first and a second pre-charging stage, coupled to the first and second main energy 



storing devices, wherein the first and second pre-oharging stages further boost the first and 

\ 

second main energy storing devices to a second predetermined boost level during the first and 
second phases respectively, wherein the first and second main energy storing devices are fiirther 
boosted to a third predetermined boost level by theWh and sixth phase signals to allow the first 



Received rrom< 612 349 9S96 > at 10122/024:40:12 PM [Eastern Daylight Time] 



10/22/02 15:24 FAX 612 349 



SCfflVEGMAN , LITNDBERG , WOES 



i]02d 



-TJHriNL/iiNvJ V^ljtrt-LLVliJ 


Pace 1 0 


Docket No. 303,626US1 


Serial No.: 09/560,121 


Micron Ref. No. 99-0416 




and second main energy storing devices 


0 output a desired level of a high-voltage signal during 


the first and second phases. 


1 




23. (Once Amended) A two-phase integrated circuit charge puDip, dbmprising: 

an oscillator, where the oscillator generates an oscillating si^j^al during a phase cycle 
including a first and a second phase; 

a primary phase generator, coupled to the oscillator, wherein the primary phase generator 
generates a first phase signal and a second phase signal that are^on-overlapping and crossing 
each other around high points of their signals during a phasi^^cle, fiu-ther the primary phase 
generator generates a third phase signal and a fourth phase^tgnal ttiat are non-overlapping and 
mg each other around low points of their signals during every phase cycle, and further the 
^aiy phase generator generates a seventh phase sig^/and an eighth phase signal; 
a secondary phase generator, coupled to the primary phase generator, wherein the 
secondary phase generator receives the first and second phase signals and generates a fifth phase 
signal and a sixth phase signal that are non-overlajf^ing and crossing each other around high 
points of their signals during a phase cycle and iricludes a predetermined delay fi:om the first and 
second phase signals; ^ 

a first and second pre-boot precharge capacitors, coupled to the primary phase generator, 
wherein the first and second pre-boot precharge capacitors receive the third and fourth phase 
signals firom the primary phase generator during the first and second phases respectively; 

a first and second pre-boot capacitors', coupled to the primary phase generator and the 
first and second pre-boot precharge capa^tors respectively, receives the first and second phase 
signals from tlie primary phase generator respectively, and wherein the first and second pre-boot 
precharge capacitors pre-charges the ^rst and second pre-boot capacitors to a pre-determined 
level during the first and second phases respectively; 

a first and second main pxiinp precharge capacitors, coupled to the primary phase 
generator, wherein the first and second main pump precharge capacitors receive the seventh and 
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eighth phase signals from the primary phase generator duiing me first and second phases 
respectively; S 
K a first main pump capacitor, coupled to the first main pump precharge capacitor, the 

second pre-boot capacitor, aad the secondary phase generator, wherein the first pre-boot 
y^^^ capacitor pre-boots the first main pump to a predetermin^ booted level during the first phase, 

\^ fiirther the first main pump precharge capacitor precharges the first main pump capacitor to a 
'^N^"^ second pre-determined level during the second phase aTf4 farther the first main pump capacitor 
receives the fifth phase signal from the secondary pha^e generator during the first phase, and 
where the first main piunp capacitor goes to a third predetermined level and outputs a charge to a 
fir^t p-chamiel gate during the first phase; and / 

a second main pump capacitor, coupled to the second main pump precharge capacitor, the 
first pre-boot capacitor, and the secondary phase g^erator, wherein the second pre-boot 

capacitor pre-boots the second main pump to a predetermined booted level during the second 

// 

phase, further the second main pump precharge capacitor precharges the second main pump 

// 

capacitor to a second pre-determined level during the first phase, and further the second main 

// 

pump capacitor receives the sixth phase signal fixjm the secondary phase generator during the 

jj 

second phase, and where the second main pump capacitor goes to the third predetermined level 
and outputs the charge to a second p-channe^late during the second phase, 

24. (Once Amended) A two-phase charge pump for producing a pump voltage on an output 
line, comprising: i 

an oscillator, where the oscillator generates an oscillating signal; 

a primary phase generator, coupl^ to the oscillator, generates a first phase signal and a 
second phase signal that are non-overlapping and crossing each other around high poiuts of their 
signals during every phase cycle (consisting of a first phase and a second phase), fiirther the 
primary phase generator generates a third phase signal and a fourth phase signal that are non- 
overlapping and crossing each other around low points of their signals during every phase cycle, 

/ 
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aiid further the primaiy phase generator generates a seventh pmse signal and a eighth phase 
signal; 

a delay elcmeiit, coupled to the priniary phase genei^or, receives the first and second 
phase signals and generates a fifth phase signal and a sixthfohase signal that are non-overlapping 
and crossing each other around high points of their signals during every phase cycle and mcludes 
a predetermined delay from the first and second phase signals; 

a first and second pre-boot precharge circuitry, coupled to the prinmaTy phase generator, 
receives the third and fourth signals from the primary piiase generator during a first and second 



\ y phases respectively; l 

^ a fir«+ JinH ftprnnH t%re-hnnt riTrnifrv rnnrilf^d'/to 



a first and second pre-boot circuitry, coupledyto the primary phase generator and the first 
and second pre-boot precharge capacitors respectively, receives the first and second phase signals 
from tlie primary phase generator respectively, and/where the first and second pre-boot precharge 
circuitry pre-charges the first and second pre-boou capacitors to apre-determined level during the 
first and second phases respectively; 

SL first and second main pump precharg^|circuitry, coupled to the primary phase generator 
receives the seventli and eighth phase signals ffom the delay element during the first aud second 
phases respectively, 



a fir^t main pump circuitry, coupled io the first main pump precharge dxcuitryj the first 
pre-boot circuitiy, and the delay element, wWere the first pre-boot circuitry pre-boots the first 
main pump circuitry to a predetermined booted level during the first phase, further the first main 
pump precharge circuitry precharges the fmt main pump circuitry to a second pre-determined 
level during the second phase and further/the first main pump circuitry receives the fifth phase 
signal from the delay element during theffirst phase, and where the first main pump circuitry goes 
to a third predetennined level and outpujts a charge to a first p-channel gate during the first phase; 
and 

a second main pump circmtry, fioupled to the second main pump precharge circuitry, the 
second pre-boot circviitry, and the dew elem nt, where the second pre-boot circuitry pre-boots 
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V tKe second main pump to a predetermiaed booted level during th^ second phase, furdier the 
k jl| second main pump precharge circuitry precharges the second man pump circuitry to a second 

pre-determined level during the first phase, and further the scojnd main pmnp circuitry receives 
^^'^j si^^ phase signal from the delay element during the secom phase, and where tlie second 

✓ main pump circuitry goes to tlie third predetermined level and outputs the charge to a second p- 
channel gate during the second phase. 

25. (Once Amended) A charge pump circuit, comprisSig: 

a phase generator to generate a first phase and ajecond phase, wherein the first phase is 
1 80 degrees out of phase with respect to the second phase; 

a primary phase generator, coupled to the oscillator, generates a first phase signal and a 
second phase signal that are non-overlapping and crossing each other around high points of their 
signals during every phase cycle (consisting of a first phase and a second phase), further the 
primary phase generator generates a third phase signal and a fourth phase signal that are non- 
overlapping and crossing each otlier around low points of their signals during every phase cycle, 
and further the primary phase generator generatis a seventh phase signal and a eighth phase 
signal; 

a secondary phase generator, coupled i|b the primary pliase generator, receives the first 
and second phase sigii£ils and generates a fifm phase signal and a sixth phase signal that are non- 
overlappiag and crossing each other aroundmigh points of their signals during every phase cycle 
and includes a predetermined delay from tne first and second phase signals; 

a first and second pre-boot precharge capacitors, coupled to the primary phase generator, 
receives the third and fourth signals froiji the primary phase generator diuing a first and second 
phases respectively; 

a first and second pre-boot cap&citors, coupled to the primary phase generator and the 
first and second pre-boot precharge capacitors respectively, receives the first and second phase 
signals from the primary phase gend^ator respectively, and where the first and second pre-boot 
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precharge capacitors pre-charges the first and second pre-bojqt capacitors to a pre-determined 
level during the first and second phases respectively; 

a first and second main pump precharge capacit(rfl, coupled to the primary phase 
generator receives the seventh and eighth phase signals^roni the primary phase generator during 



\^ the first and second phases respectively; 



a iirst main pump capacitor, coupled to the fi/st main pump precharge capacitor, the first 
pre-boot capacitor, and the secondary phase generator, where the first pre-boot capacitor pre- 
boots the first main pump to a predeteiminedbool^ level during the first phase, further the first 
main pump precharge capacitor precharges the first main pump capacitor to a second pre- 
determined level during the second phase and flither the first main pump capacitor receives the 
fifth phase signal fi-om the secondary phase geiCrator during the first phase, and where the first 
main pump capacitor goes to a third predeten/med level and outputs a charge to a first p-channel 
gate daring the first phase; and 

a second main pump capacitor, coupled to the second main pump precharge capacitor, the 
second pre-boot capacitor, and the secondly phase generator, where the second pre-boot 
capacitor pre-boots the second main pump to a predetermined booted level during the second 
phase, further the second main pump precharge capacitor precharges the second main pump 
capacitor to a second pre-determined level during the first phase, and further the second main 
pump capacitor receives the sixth phase signal 6:om the secondary phase generator during the 
second phase, and where the secona main pump capacitor goes to the third predetermined level 
and outputs the charge to a secona p-chaiinel gate during the second phase. 



26, A memory device, comprising; 
a plurahty of phase generators; 
first and second preboot capacitors 



coupled to the plurahty of phase generators; 



first and second main piunp capacitors coupled to the plurahty of phase generators, and 
the first and second preboot capacitors, respectively; 

I 
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first and second pre-boot pre-charge capacit* »rs coupled to the first and second pxeboot 
capacitors; and 

first and second gating devices coupled to th 
respectively. 



first and second main pump capacitors. 



the plurality of phase generators; 



27. A memory device, comprising: 

a plurality of phase generators; 

first and second preboot capacitors coupled tc 1 

first and second main pump capacitors couple 1 to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively; and 

wherein the first and second main pump capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors during ; the first and second phases, respectively, 
wherein tlie first predetermined level moves to a seco; id predetermined level in response to the 
plurality of phase generators during the first and secc nd phases, respectively, wherein the second 
predetermined level is moves to a third predetemiine4 level in response to the plurality of phase 
generators during the first and second phases, respectively, and wherein the third predetermined 
level is dumped to the first and second gating devices| during the first and second phases, 
respectively. 



28. A semiconductor die^ comprising: 

a substrate; and 

i! . . 

an integrated circuit supported by the substrate, wherein the integrated circuit comprises 
at least one memory device, fiirther wherein the at leaOst one memory device comprises: 
a plurality of phase generators; | ■ 

first and second preboot capacitors cov5)led to the plurality of phase generators; 
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first and second rnain pump capacit ^rs coupled to the pliu-a)ity of phase 
generatorSj and the first and second preboot capaci tors, respectively; 

first and second pre-boot pre-charg 5 capacitors coupled to the first and second 
preboot capacitors; and 

first and second gating devices coi 
capacitors, respectively. 



Jed to the first and second main pump 



east one memory device comprises: 



29, A semiconductor die, comprising: 
a substrate; and 

an integrated circuit supported by the subsAate, wherein the integrated circuit comprises 
at least one memory device, fiirther wherein the at 

a plurality of phase generators; 

first and second preboot capacitors cl^oupled to the plurality of phase generators; 

first and second main pump capacitcrrs coupled to the plurality of phase 
generators, and the first and second preboot capacitArs, respectively; 

first and second pre-boot pre-charge tapacitors coupled to the first and second 
preboot capacitors; and 1 

first and second gating devices couplqd to the first and second main pump 
capacitorSj respectively. 



30. A semiconductor die, comprising: 
a substrate; and 

an integrated circuit supported by the substratel wherein the integrated circuit comprises 
at least one memory device, further wherein the at least one memory device comprises: 
a plurality of phase generators; j 

first ajid second preboot c^acitors coupled to the plurality of phase generators; 
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first and second main pump capacitoi s coupled to the plurality of phase 
generators, and the first and second preboot capacitotrs, respectively; and 

first and second gating devices coupL sd to the first and second main pump 
capacitors, respectively; and 

wherein t)ie first and second main pui ip capacitors are prebooted to a first 
predetermined level by the first and second preboot c apacitors during the first and second phases, 
respectively, wherein the first predetermined level mives to a second predetermined level in 
response to the plurality of phase generators during tjie first and second phases, respectively, 
wherein the second predetermined level is moves to aSthird predetermined level in response to 
tlie plurality of phase generators during the first and s ^cond phases, respectively, and wherein the 
tliird predetermined level is dumped to the first and se cond gating devices, during the first and 
second phases, respectively. 

31. A memory system, comprising: 
a controller; 

a command link coupled to the controller; 
a data link coupled to the controller; and 

a memory device coupled to the command link|and the data link, wherein the memory 
device comprises; 

a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators; 

first ajid second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second pre-boot pre-charge capacitors coupled to the first and second 
preboot capacitors; and 

first and second gating devices coupled to! the first and second main pump 
capacitors, respectively. 
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32. A memory system, comprisiii| 
a controller; 

a command link coupled to thA controller; 
a data link coupled to the conti oiler; and 
a memory device coupled to th i command link and the data link^ wherein the memory 
device comprises: 

a plurality of phase genexators; 

first and second prebootlcapacitors coupled to the plurahty of phase generators; 

first and second main pu Tip capacitors coupled to the plurality of phase 
generators, and the first and second prel oot capacitors, respectively; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively; and 

wherein the first and secc nd main pump capacitors are prebooted to a first 
predetermined level by the first and second preboot capacitors during the first and second phases, 
respectively, wherein the first predetermined level moves to a second predetermined level in 
response to the plurality of phase generators during the first and second phases, respectively, 
wherein the second predetermined level moves to a third predetermined level in response to 
the plurality of phase generators during UiC first and second phases, respectively, and wherein the 
third predetermined level is dimiped to thp first and second gating devices, during the first and 
second phases, respectively. 



33. An electronic system, comprising: 
a processor; and 

at least one memory device coupled to the processor, wherein the at least one memory 
device comprises: 

a plurality of phase generatofe; 
fust and second preboot capatitors coupled to the plurality of phase generators; 
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first and second main pump ( apacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second pre-boot pre -charge capacitors coupled to the first and second 
preboot capacitors; and 

es coupled to the first and second main pump 



first and second gating devic 
capacitors, respectively. 



34. 



:o the processor^ wherein the at least one memory 



An electronic system, comprismg: 
a processor; and 

at least one memory device coupled 
device comprises: 

a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators; 

first and second main pump capacitors coupled to the plurality of phase 
generators, and the fii'st and second preboot capacitors, respectively^ and 

first and second gating devicesj coupled to the first and second main pump 
capacitors, respectively; and \ 

wherein the first and second m^in pump capacitors are prebooted to a first 

predetermined level by the first and second preboot capacitors during the first and second phases, 

\ 

respectively, wherein the first predetermined level moves to a second predetermmed level in 
response to the plurality of phase generators during die first and second phases, respectively, 
wherein the second predetermined level is moves to a tbird predetermined level in response to 
the plurality of phase generators during the first Wd second pliases, respectively, and wherein the 
third predetermined level is dumped to the first ^nd second gating devices, during the first and 
second phases, respectively. 
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tage froTt) an integrated circuit two phase 



35. A method of producing a pump supply vi 
charge pump, comprising: 

recharging a pre-boot capacitor to a first Are-determined level during a first phase; 

recharging a second pre-boot capacitor tc 

phase; 

pre-charging a first main pump capacito: 
second phase; 

boosting the first main pump to a third jire-determined level during the first phase; 

ltd 



the first pre-determined level during a second 
to a second pre-determined level during the 



outputtuig the first main pump charge i 



a V^ep during the first phase; 



acitor to the second pre-determined level during 



pre-charging the second main pump < 
the first phase; 

boosting the second main pump to the third pre-determined level during the second 
phase; and 

outputting the second main pump charg^ to a V„p daring the second phase. 



36. A method of producing a pump supply voltage fi:om an integrated circuit two phase 
charge pump, comprising: 

recharging a pre-boot capacitor to a first pre-determined level during a first phase; 

recharging a second pre-boot capacitor tp| the first pre-determined level during a second 
phase; ' 

pre-charging a first main pump capacitor to a second pre-determined level during the 
second phase; I 

boosting tlie first main pump to a third pre-determined level during the first phase; 

outputting the first main pump charge to a first p-channel gate during the first phase; 

pre-charging the second main pump capacitor to the second pre-determined level during 
the first phase; 
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boosting the second main pump to the tl [rd pre-detenniiied level during the second 
phase; and 

outputting the second main pump charge to a second p-channel gate during the second 

phase. 

37. A method of producing a pump supply ^ oitage from ah integrated circuit two phase 
charge pump, comprising: 

recharging a pre-boot capacitor to a firs 

recharging a second pre-boot capacitor 

phase; 

pre-charging a first main pump capacitor to a second pre-determined level during the 
second phase; 

boosting the first main pump to a third bre-determined level during the first phase; 
outputting the first main pump charge t > a first p-channel gate during the first phase; 



outputting the charge from the first p-c 



pre-determined level during a first phase; 
:o the first pre-determined level during a second 



annel gate to a V ; 



pre-charging the second main piunp c^acitor to the second pre-determined level during 
the first phase; 

boosting the second main pump to the t lird pre-determined level during the second 

phase; 

outputting the second main pump charg s to a second p-channel gate during the second 
phase; and 

outputting the charge from the second p-bhaimel gate to a V^.^^. 



38. A method of producing a pump supply voltage Ecom an integrated circuit two phase 
charge pump, comprising: | 

generating signals that are non-overlapping and crossing each other around high points of 

their signals; 
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generating signals that are non-overla jping and crossing each otlier around low points of 
their signals; 

generating signals having a predeterri ined delay from the signals that are non-overlapping 
and crossing each other around high points; 

recharging a first pre-boot capacitor t d a first pre-determined level using the signals that 
are non-overlapping and crossing around the high points of their signals during a first phase; 

■ to the first pre-determined level using the signals 
the low points of their signals during a second 



citor to a second pre-determined level by the 
around the low points of their signals during the 



recharging a second pre-boot capacit< r 
that are non-overlapping and crossing aroimc l 
phase; 

pre-charging the first main pump capj 
signals that are non-overlapping and crossing 
second phase; 

inputting the signals having a predetei iiined delay to boost the first main pump to a third 
pre-determined level during the first phase; ; 

outpulting the first main pump charge to a first p-channel gate daring the first phase; 
outputting the charge from the first p-channel gate to a V^cp; 

pre-charging the second main pump ca| acitor to the second pre-determined level by the 
signals that are non-overlapping and crossing a -ound the low points of tlieir signals during the 
first phase; 

inputting the signals having a predeterm ined delay to boost the second main pump to tiie 
third pre-determined level during the second ph ise; 

outputting tlie second main pump charge 
phase; and 

outputting the charge frow the second p- 



tb a second p-channcl gate during the second 
channel gate to a V^^. 



39. (Once Amended) A method of producing;^apump supply voltage from an integrated 
circuit two phase charge pump, comprising: 
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generating aa oscillating signal; 

generating a first and second phase signals that are non-overlapping and crossing each 
other around high points of their signals during every phase cycle from the oscillating signal by a 
/[ priinary phase generator; 
^ generating a third and fourth phase signals that are non-overlapping and crossing each 

other around low points of their signals during every phase cycle from the oscillating signal by 
the primary phase generator, 

generating a fifth and sixth phase signals having a predeteimined delay from the first and 
second phase signals that are non-overlapping and crossing each other around high points from 
the first and second phase signals received from the primary phase generator by a secondary 
phase generator; 

generating a seventh and eighth phase signals by the primary phase generator; 
recharging a first pre-boot capacitor to a first pre-deteimined level using the first and third 
phase signals during the first phase; 

rechargijig a second pre-boot capacitor to the first pre-determined level using the second 
and fourth phase signals during the second pha^e; 

pre-booting a first main pump capacitor to the pre-determined boot level by the first pre- 
boot capacitor during the first phase; 

pre-booting a second main pump capacitor to a pre-determined boot level by the second 
pre-boot capacitor during the second phase; 

pre-charging the first main pump c^acitor to a second pre-determined level by the 
seventh phase signal during the second phase; 

inputting the fifth phase signal to boost tlie first main pump to a third pre-determined 
level during the first phase; 

outputting the first main piunp charge to a fu^t p-channel gate during the first phase; 
outputtmg tlie charge from the first p-channel gate to a V^^; 



Received from < 612 349 9596 > at 10/22/02 4:40:12 PM [Eastern Daylight Time] 



10/22/02 15:29 FAX 612 349 



SCmYEGMAN , LUNDBERG , WOES 



[g|0 



PENDING CLAIMS 
Docket No. 303.626US1 
Micron Ref. No. 99-0416 



Page 24 
Serial No.: 09/560,121 



u4 

9 



pre-chargiiig the second main pump capacitor tdfthe second pre-determined level by the 
eight phase signal during the first phase; 

inputting the sixth phase signal to boost the s^ond main pump to the third pre- 
determined level during the second phase; 

outputting the second main pump charge to^ second p-channel gale during the second 
phase; and 

OLitputtuig tlie charge from the second p-c^annel gate to a V^cp. 



[ a pump supply voltage from an integrated 



> that arc non-overlapping and crossing each 
; every phase cycle from the oscillating signal by a 



40. (Once Amended) A method of produci 
circuit two phase charge pump, comprising: 

generating an oscillating signal; 

generating a first and second phase si| 
other around high points of their signals diu 
primary phase generator; 

generating a third and fourth phas<^ignals that are non-overlapping and crossing each 
other around low points of their signals djting every phase cycle from the oscillating signal by 
the primary phase generator; 

generating a fifth and sixth phasi signals having a predetermined delay of approximately 
in the range of about 10 to 30 nanoseccmds from the first and second phase signals that are non- 
overiapping and crossing each other a^und high points-from the first and second phase signals 
received from the primary phase generator by a secondary pliase generator; 

generating a seventh and eigmh phase signals by the primary phase generator; 

recharging a first pre-boot cmacitor to a first pre-deteimined level of approximately in 
the range of about 1 to 5 volts using the first and third phase signals during the first phase; 

recharging a second pre-boot capacitor to the first pre-determined level of approximately 
in the range of about 1 to 5 volts ifimg the second and fourth phase signals during the second 
phase; 
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pre-booting a first main pump capacitor to tlie pre-detemmed boot level of 
approximately in the range of about 1 to 5 volts by the first pre-^oot capacitor during the first 
phase; 

pre-booting a second main pump capacitor to a pre-determined boot level of 
approximately in the range of about 1 to 5 voUs by the secoiid pre-boot capacitor during the 
A* second phase; / 
^^J^jl pre-charging the first main pump capacitor to a /econd pre-determined level of 

^proximately in the range of about 1 to 5 volts by the4eventh phase signal during the second 

phase: / 

^ inputting the fifth phase signal to boost the fh st main pump to a third pre-determined 

level of approxiro^ately in the range of about 1 to ^olts during the firat phase; 

outputting the first main pump charge to a first p-channel gate during the first phase; 

outputting the charge firom the first p-channel gate to a V^^^^; 

pre-charging the second main pump capacitor to the second pre-determined level 
approximately in the range of about 1 to 5 volf s by the eight phase signal during the first phase; 

inputting the sixth phase signal to haost the second main pump to the third pre- 

detemiined level of approximately in the range of about 1 to 5 volts during the second phase; 

// 

outputting the second main pump charge to a second p-channel gate during the second 

phase; and / 

outputting the charge from the second p-channel gate to a V^^. 

41 . (Once Amended) A method onproducing a pump supply voltage in an integrated chcuit, 
the method, comprising: 

generating an oscillating si^al; 

generating a first and second phase signals that are non-overlapping and crossing each 
other around high points of their s/gnals during every phase cycle fi-om the oscillating signal by a 
primary phase generator; 
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generating a third and fourth phase signals that are n^-oveilapping and crossing each 
other around low points of their signals during every phase^ycle from the oscillating sigjial by 
the primary phase generator; 

generating a fifth and sixth phase signals from thef/first and second phase signals, where 
the fifth and sixth phase signals are similar to the first arid second phase signals, and having a 
predetennined delay from the first and second phase signals by a secondary phase generator; 

generating a seventh and eighth phase signals by the primary phase generator, 

recharging a first pre-boot capacitor to a first /pre-detennined level using the first and third 
phase signals during the first phase; 

recharging a second pre-boot capacitor to the first pre-detennined level using the second 
and fourth phase signals during the second phase;^ 

pre-booting a first main piimp capacitor to the pre-determined boot level by the first pre- 
boot capacitor during the first phase; J 

pre-booting a second main pump capacito]' to a pre-determined boot level by the second 
pre-boot c^acitor during the second phase; 

recharging the first main pump capat^ltor to a second pre-determined level by the seventh 
phase signal during the second phase; 

inputting the fifth phase signal to raise the first main pump to a third pre-deteimined level 
during the first phase; 

outputting the first main pump charge to a during the fiurst phase; 

pre-charging the second main p^^p capacitor to the second pre-determined level by the 
eight phase signal during the fkst phase; 

inputting the sixth phase signSl to raise the second main pump to the third pre-detennined 
level during the second phase; and 

outputting the second maid^pump charge to the V,.^ during the second phase. 
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42 . The charge pump of cl aiml , fiirthei 
first and second sharing transistors 



first and second pre-boot capacitors to the 



compnsiTLg: 

;oupled to the first and second pre-boot pre-charge 



capacitors and the first and second prc-boc t capacitors to provide a path that charge shares the 



lirst and second main pump capacitors. 
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